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1 

mmm i ] 

mife-tr;H*|©'>&< £*> 1 :3©HS45J;Z*'>&< £ 1 

- mm m 1 1 -f * > * e a * a. » © •* * > e ^ « m« it «■ 
£ 

[ita2] 

4>£c< £fc io©-fe;i/£> 

ffirlB-fc;H*3<Z>4>te<£t> 1 d©iISJ;Wj:<tt)l 
-3©H«£. 

^fi (carbonaceous spec ies) T 
&3 

4>&< £fc l-D(D±)lt. 

Mfc±.JWl<D'Pte< £fc 1 'P©iii5j;Wj;<tt)l 
o©H@£. 30 

£ 

# * «s&-r fc ae> ©«*fcnr;p * tz izmrn. 
mmm4i 40 

errs. ig*si~3©v>-rn^-«^iB«©j8s^-fe;v 

'Pte< £fc 1 o©-te;P£, 

HulS-t;H^co^/ = £< £fc l-3©l&II.te«J:tf4>&< £*> 1 
:3©lt«£, 

t z -r * > * e a fc * © -f * > e^tt mmm mt 

£ 

*>6i«Sft. 50 
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tmnzn. mzfs.#ti&mm<-tjw\zmi*>nz> 

->*xArt©a»#««IW0MfcS«£i* (specie 
s t r a n s p o r t ) £ 3£ «> 5 <fc 5 IrfflU 
»*3Bl~6©tJl-ti^-3BCaS«©«R»-t;U*fctt« 
«U 

«*©-**fcBP5*tt)!R»*fcJ4»fl:)W^a (ox 
idant species) ©Hi"ftA»S!84M3 <fc£* 

(interconnect) «^*tt43 <fc?/ 

/ * fc tt-r * > w ©s f&mm&to c j: •=> t 
< £ t>«»WK««*n*.--ii*« i ~8 ©vi-rnsft*— 

10] 

KfoM3T<DKm<Dtz&ommmk^*)V3rrfgim.<£>& 
i ~ 9 ©i^-rna>— 5Sicf2«©^i|snr;i/Sfc«m?a 

o 

mmm in 

Sf&^^-r©JgfS©fe54)©f£)Sa») (s 1 ow k i n 

e t i c s) *«sBoas»«c»-r*ft3ttt*««-r 
-5>j;5i'fijffl$n^. i~i o©^-rna>— 
IB* ©«***-t ;i/ $ 
[ttT$« 1 2 ] 

-5^^tt^jf«r^.j:ei(c?ijffl$rL-5. mmm 1-1 1 

[st5tc^ 1 3] 

i ~ 1 2 <D\,^nfr--miz%m<owMiz)i£fz\tmm<, 
mmm 14] 

mmftmmm*mmz®Mtn£%> £rz\mm*'j>u< 
tbi^vwivm&mcDtiLfttmzmMzit&Jzvizm 
^btx-s. i~i 3©^-rn^— mizmmomm 

mmm 1 5 ] 
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imxm i e ] 

il-oL&l^H ( i mm iscible phase) 

£ fc w tr jg^ u & n mm iz ■& z> * tz b k^is »cs 

1 7 ] 

Tl«C»it5. tt*Bl 6 fcB*©j«»-fc;H5&tt 10 

safe., 

tit i 8 ] 
[R *m 1 9 ] 

©W*Sffi*5«fc^/*it«J:«3iS5l/>@W©x^.;U^S 20 

«HK3S©j^fHr;wsfe««Jte. 
[IS*JB2 0] 

»4J:5i:NEMCA*ft lin fil^^SrfiJ ffl "T -5 

< t *, i offlfiti^tts, !s#ja i~i9 ©<,»-rn*> 

[»*S2 1 ] 

*-&tr. 1-20 ©t»f W-flCEtOlttt 30 

[|»*^2 2] 

S5E«pIflg-e»S. W*^2 1 (ctE«©^-trJl/*fe« 

mm. 

jB*£H4*3it. gHfc*3fc. Ci ~C4 <D7)VZ3-)l<, Km 

M£fz\z®MMm<Di&mm.frz>mtRznz>. if*si~ 

[W*3a2 4j 40 

mxm2 5] 

tt^nb©ffl£t^<iig#!£n-5. it^2 4{cgem© 

[ffl»#» 2 6 ] 

7.)\>*>\t&&Tf/%.rzmtx)i*>itw.-smm. mt 

-fyhUfA^tt^arj (YSZ) . SHfc-fc'J? 50 



4 

A^ffcv'Jlo-T (C S Z) . Ot-( 7 ( i n d i 
a) &feiti?)V3-7 (I SZ) , IMb-feU^ASfifJtft: 
(gadol inia) (CSG)*5J:^3 

^-p*— jjf > (perflorocarbons) , 

tuiTSis, ^*si~2 5©i/i-rn^-«fcis«© 

[|g*^2 7] 

Hf^JJl 1 ~ 4 © Hf^l* (CftJgT -5 1 € ©li*^ 6 ~ 2 

4©^-rn*^-«iria«©«SfHr;U*/tl4m?ft. 

2 8 ] 

m^4ig£4&©»sm©?jft£«igrr3 as^ehs n* 
. g»#3i i~27 oufn^-airiatron^tjisfe 

t4S«J„ 
[f§*« 2 9] 

[fg*J«3 0] 

{b^liCiB»T-5«a©±*{C{4H$n-5. If^2 8 

£jtt4§g3i?JS2 9 tie«©^-b;i/*/t««fft„ 

[»M3 1] 

M5"Jf'SE«E^n/5:Sffi©5iJ^e.«5^$n-5. ^2 8 

-3 o©^-rn^-^^te«s©«!*^f-fe;i/*fett«?fi. 

[tt«fl 3 2 ] 

3 2 (CgB«©«Si|BHrJl/*fct4S?ft. 
[fi?*St 3 3 ] 

mmz&wi2nrznm<DFifrt>m&L2nz>. i*S2 8 
-3 o©nfn*»- 3«nffi«©^fH:;w*fctt«». 

[Ig#3I3 4] 

(4/jn s Ann s t4 $ a^flgw tc» a s ntz 
*L-&»tta>s#ttsn*, 3 3 (ciee©)^*4-tr 

[I§5tc«3 5] 

nffi«s^i»©ffin^ifl)t*«w^¥fT^:iB]^'vgas$ 
n-s. m*m2i£7zizm*m2izft.m-fz > t£<DmJiim 
6-27 ©n-rn^-JB^E«©M^-fe;wsfej4®jteo 

[1**813 6] 

Sffittffl5"Il'Sige$n^:1fiSc-trJU©9iJ{'J:0«}^$ns 

. m#m3 siz&m.<»mniz)i<2.rz\zmM. 

[It«3 7] 

^«e< tfcS'j© i *a©sa^ i ffl©m®©Toitfflj(cig 

1*^3 5£fctet**S3 6(3fBiS©^*4-fc: 
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©*-Sfctt«ftfl)M©Til«l:EISn^LT*2 

nnom&RM 10 

[0 0 0 1 ] 
[0 0 0 2 ] 

JfcetTEiS* ^jg««^««*ti 
afl:*W^7 t A**flcT*Ct*41!«P$n<t5. 

[0 0 0 3] 

Wtc»WT«»T*J:5^««rs«*II©*toO^* 30 

4?<d—o\z&\,*t* fcmmttmtmm-v&z. mm 

^«5|8f«j8S5|8f-tr;K7)^SH«S&$n^o Mt. SfcttS! 

»#<hLT«;bn*«#**a»Ts. ^n^, btb 40 
MM&mr>Tmm2nfzm^7k*Mj&?%<£oiz&im 

[0 0 0 4] 

mM±Mtm9J}Ux.^)i^m<Drz^\zmmj:mMt^ 

5£Qbm%fcmzm-3<b<DX&Q. fMftififlM3J:tf 
0 t>«#>T/h$V>©T* cfcOiB^^^T^-So Ctlbte 50 
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A5TftSCi:HJ:0, J: OBBfcHBT**,, «S»"fe^ 
[0 0 0 5 ] 

«»ir;«3ltS*T*»snfc«i»<Z)«t^c!:^4, -t*E 

fristetflz* ftmz'>$k<Dm$im* 

ffl^fefr4KitT^ v ^nt4-t:;URih*^J:oTBB5gT* 

4^*J:«/Sfet4JElEOfc«6©fi;a3l» (s 1 ow k 
i n e t i c s ) £>£tf/$itz\$ik¥t£ (spec i e 
s) (D«itl4:«HJ:oT*«iHB6Jt*n*o ttftEffitt 

m^m^^m^m^u^m^mmmzmmr^ z 

, «SK*ftl«WT*UTBftEl6ftB«TJ»«r*2: 
[0 0 0 6] 

—)VX • T-f F (Charles Eyraud) 
, i?\ZL— • (Janine Lenoir) 

M^yx^'^U- (Michel GAeTry 
) CJ:oTy7-X (SeAafnce) , 1961? 

3^130, ^g^nti^o ^oxtc^^n^: 

(porous) 7;V^:t1*IR£ffifflLT43^ *-n*4 

yfrJMD&ILte&mi'- ht*5o Bffit4e^*fet4/1 
^>?*A<0*ffiH*BT»*o B»£» (T&fo%«i» 

h o 3 -Pdxi//>h ^)iffi^««j^ifiii:sn 

fc*S»*ffl^fct#©eiOSB©tt«Bt4, ^TLttT^^ 

concept) \*mm&#v*i£v<Dmmtfitozti* 
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[0 0 0 7 ] 

C. K. ^-f7— (C. K. Dyer) \t. ^M^* — 
(Nature) , 3 4 3t ( 1 9 9 0?) , 5 4 7- 

^E*WcCofc*t«»i!i&abTai3i$n*o 

[0 0 0 8] 

^XU- (Mo s e 1 y) *5<fc£tt;>f 'J7A (Wi 1 1 
i ams) ^-T^-, 3 4 6# (1 9 9 0?) , 

AKl&l^T, M4»itSSH (substrate) 20 

#: (a n a 1 y t e gas) £«>fb»J*> £#«TSi& 
[0 0 0 9] 

W. A>-^-;i/te, 7^'Jy^-U*-f 30 
(Philips Res. Repts. ) , 201 ( 
1965?), 81-9 MSft-fe^J:^^— 

(Cjg&W (selective) ftfRfM^^tlT 
:/<0«»ir;i/g«tt* m^K^M^ (g 
eome t r y) «fc o Tig|gtn;££ D^^T, «;fr5S 
4i:toTBf»CT13t»t), -JKWtC-fe>-9- — . 40 

fb^K»K ck ^Tff»t4*iB - <£> ^ -f ^©JUSW-fe^ 

[0010] 

Solid State Ionics), 82# (19 
95?), i-4Il:Etsnt^«« 
[0011] 

hi t* y 43 J^^/^T r 7/\y (Hibino and Iwah 50 



8 

ara) tt, ><Dffl#W»{b*ffl t^*. flMMbSn 

—X* (Chemistry Letters), (19 
9 3?), 1131-1134I(:EtlTl/^o 

ffl^WSo Y 2 0 3 ^jJD (Y 2 0 3 -doped) V 
)V^-T (YSZ) f^^^iMSStltfflt^ 
Wo Z>y^-YSZt;W 7h (8 0:2 0li% 
) ^iU4 0 OtTiMMT^X^^-^ECftS 

£»fi-&«*i*ft b Srilig LTMT 5 £ £ £ £ 

[00.12] 

<£9*j5Tte (1MX>X (Science), 288 
t (2 0 0 0$) , 2 0 3 1- 2 0 3 31) , fc: kV B 

Tifeflq (samaria-doped) ^fb-fc U # A ( 
SDC) £ffl^T^£o SDC^SftHH^fflS^ 
YSZ^Ofe^O -»iBVW*>e#tt£WT5 £ t** 

««LT*6-r, »jS3Xh**ffi»«l::ffi<&: 

[0 0 13,] 

mmu&m^&^x. y-^^v-r (gio ?d 

i c k erne i e r) ffite, hD^r^^Jl/ • Vit 

<XT>f (Elecrochem. Soc. ) (7)19 
2lHli^#*5 c fcc^-f — tyatil/ • VIMX-tV •* 
^•X^hPWdnt. Soc. Of Ele 
c t rochem) <D4 8 0l#, :7^>X@/1U , 1 

997?, (D^miz&^x. Kfo-miRmM&^T&m 

^SLTl^o 1E«> «SjBf<D»{b©^:«)^a*?W*r 
[0 0 14] 

^a-;^ • ^-^x^ 7t (wolf vieis 
t i ch) , #>**«S{b¥ffi2WJr, <D«5Hb#Mx 

ifif^W^^ (Fue 1 
Cells, Modern Processes fo 
r the Electrochemical Prod 
uction of Energy) (D. J. G. 7*4 
(Ives) |R, P> K>**/t— ^^y* • #1^ 
yi?, (DV^ 'J — • -f 1M X>X (W i ley- 
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Interscience) ISBN 0 471 
9 0 6 9 5 6) fctt, 3 7 4&J;tf3 7 -fe;io»* 

a. «2^©a#«itt 

[0015] 

X- (Zhu) ffitt. yt-tJWt?«/^-V-7 

(Journal of Power Sources) 
, 7 9t (1 9 9 9^) , 3 0^3 6111 r#a#S!j 

tSOfiFttt^fctSfStlTK-tlvy (dop 20 
i n g) #»iSnt^S. 
[0016] 

^tifey-jn^u^yiY-^r^ 30 
■tta*a>«»-fe;no«t 5 c^ri^ss-r^ cutter 

[0017] 40 

*Effi) <O^»^6eftW^«t0(B;^ttffi&^-rci:T 
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[0018] 
[0019] 

^cfc o TjjR»Sr^±^?«ffl IT LSSto&l^ J: 5 izffilt? 
[0 0 2 0 ] 

flrfieir;i/|^(D^/ c i:< 1 :3<BIB«43cfctf4>ft< <h fe 1 
[0 0 2 1 ] 

ft\ igtffcfccfctf^Xv (plasmas) 
[0 0 2 2] 
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[0 0 2 3] 

cfco^Kn mmzwLfcmm mmv^^iz) <dwl 

Sfcttx*/-;^ **fb*^*^HJ^A, y>^~ 10 

tO 0 2 4] 

^jg^;i/^"n^ — (perfluorocarbo 20 
tO 0 2 5 ] 

tt#x;v*>fbfi^f*«L KHb-f h U *A*jEflssw 
n-y (YSZ) , RfbirU^A^fbv^nxr (C 30 
S Z) , -f T (India) ^fbi^lOXT ( 

ISZ) , BMb-tr U V&izmtfl K U —7 ( g a d o l 
i n i a) (CSG) * itf3 ^b«© J:5**«-f * 

— (perflorocarbons) , ~7^?X 
[0 0 2 6] 40 

rzm&^izftm&ft-ctenn&te £ ta n t us % 
*n^»-r < 1 1> 2-3©itttt*t« :t*« 

tO 0 2 7 ] 
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[0 0 2 8] 
[0 0 2 9] 

S**«31^S^c$n*o **nfi£* (hyd r a t ed 
po 1 yme r i c) *#PHft[Rfr4, *«S 

tO 0 3 0 ] 

^iliL ( 1 a n d - f i 1 1 ) »#+Sa©aft«|3&^ 

ft * n i»fgp D p (D^ffl srf? 5 c t fflosm t . 

[0 0 3 1 ] 

c©cfc5ft«^«, ?v>?-i&m\zjottz>mn2tirz 

[0 0 3 2] 

ft * «3fcT -5 1 1* W $ tlfc -hid! ©CTS tc SB^ $ n -5 fe <D 
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[0 0 3 3 ] 

*%wizj:&mmt)v<Dftmm&mw\tox:fr*> 1 o o 

[0 0 3 4] 10 

»^T-5fc«><0, /O^Jfttfffi (stirrer) CD 

[0 0 3 5 ] 
[0 0 3 6 ] 

So 

[0 0 3 7 ] 

*5BW4*fc, fi-&L&lr>»* ( i mm i s c i b 1 e 
phase) *fcJ4«»»^fi-&La:^»«-C*4d^ 

«*6T^;itTff«i-r*. 

[0 0 3 8 ] 50 



14 

MSB. ±»Ufc«t5»3, 3^0flOMI/i«S/ 
[0 0 3 9] 

mca r ^^-mmit^mmiE ; no 

nfaradaic Electrochemical 
Modification of Catalytic 
Activity) N 

emc Aa*j4«»jii[iK©ett**-c-©»m««f ^ j: o r 

[0 0 4 0] 

t4, «*fc-»fc****l5fcfi*3tf. UP^t^ctO- 
[0 0 4 1] 

tftJtttf* rim^j ra»j £*i£ 0 «s«& 

[0 0 4 2] 
[0 0 4 3] 

. a^*©*«»©a»*fcj4*nj4«*©*»»*^ 
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m.^mmmt¥#)Kfo \zm ^ -5 » k * * & ^ 5 - t 

[0 0 4 4] 

«at jnw-fe ;kt)x ^ v 2 z> =t 5 k c n s corn® 

[0 0 4 5] 

lElAMMKEflSn^ST**, ^©tt»tt*HM 

iB»«ii©±*il:EI$n5^*T*5. IUT 30 

^ffl (■?) ***T*a)*t|il«-C*S©Ttt«©Jij)iE 
WfcEBSftS^ST**. 

[0 0 4 6] 

fr&rztt&iiftmm&mffimzm at § ^ t k j: ^ r# 

C/E/A/E/- • • /C^-f ^Tfe-So CdHiD^ 
TAMiT^t), CttlBWT*0, *l/TE«Mtt 
f«R (■l»l:#AT***fcttl«Ii»*lrT*) 

[0 0 4 7 ] 

E/CA/E/CA/E- • -/CT&^o CACD»« 
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*>©**»tt*n6*«iiiir4JB i Mtf«»sn* 

^€TT»£o ^cfc, •feJMBrCGK *>^2Ih1 (shor 
t c i r c u i t i n g) SMJffllT-Sfcfetr, IDWDft 

[0 0 4 8 ] 

SK»fcEB2nT^*»^ I^WVKbWIffitt 
«: TftSOT, ffi^Bl (^ISftf W # t- > > * ^ £ W 

aoTssfljtrEii^n, m2©e«ttmi cobswt* 

[0 0 4 9] 

M^«^4»©«no*^<t*iiw^¥ff^E«$nfc 

^mW^m^jryfeW) (migration) £lfilb 

T%m&vo8ti&faiz+ftizm< £-x?mzfz>!&mtf&z>o 

[0 0 5 0 ] 
[0 0 5 1 ] 



( 10 ) 
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mmznzmmtemm (degradation)^L 

-)v<D&ot£mit*mmPt, j^«co/co 2 

c(D^ou&^mmizmmm^±c^^t^^m^m 10 
tit^^^^XAn mmmz^^xmrnm^m^ 

(om&iz^Azn&m&te* mmm^u^^m^L. 
MM(DMmm^tei>izmmmzfrm^z 

[0 0 5 2 ] 

m*mmx^z>o 20 

[0 0 5 3] 

nwu 

4>&< 1 ^(D-tr;ut, 
t 

30 

[0 0 5 4] 

, gcWicns^im^T, fnboiMW*r>;>t;v 

EMC A (SMiffitt^^r^x-maft^WtfjE) a 40 

;^Bi6cttfM©ft»i:m«ftNEMCA*«*ft 
jea^n^nrcma,' *ck^nsfc^-en&^a«?tt^ 

/H77 (bias) *«Jfr-5«ra^*-6. 
[0 0 5 5] 50 
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c©»«©wjfttt, B«^»«»r>i*, 

[0 0 5 6 ] 

-Wt\Z. tim±M$. *5£W<DZ<D®,&\ZJ:-z>TffimT" 

^<D&mz%wT%2^<D^mti&*Wiz>o mw 
iz, Kfom$mM<D&<x*&\z$tiz>c£\zt£Z>o m2 

^n\zj:ommmnmizmmm. ^t^j:afc*»a 

ffl (polarisat ion) Ci:oTl^P7?:S 
[0 0 5 7 ] 

mz. r«:fc>%«*o«tt74«s(Esn*t-roc, 

^.^tl^o l&SlSftt^©^*^ h U (geomet 
ry) *J:rfllIl^«^(Z)J:lfi«5ittaflET««0«tt 

[0 0 5 8 ] 

t^^> 0 Eatt, «at*ffi^6##ft*a** 
m/»tiT-5e:<tnj:o, *^fcK-ns<ofMfe«*fi* 
s-ersct Setoff ton*. ®«*«*fc««io«ttS: 

. *z.iz&^Tmmn<Dit¥miz£^T&&mMtimm 
tz£2<Dmmmntimm\z£^TftWLmi*>nz>f)^ z 



( 11 ) 
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[0 0 5 9] 

yXfAH, #'Jv-«MMM* (PEM) «»-fe^*3 
<fctfH#BMfc««5$Hi;i' (SOFCs) 

*8T»S:tT»So SOFCayXfAO»&, -fe 

*^tl5. PEMiyXfA(Dl^ #fM&T5«Rffefc 
(reformer) SftPSMO)fc«)^fi^ift& 

tO 0 6 0 ] 
[0 0 6 1 ] 

mmt. 

»S^t;i/fii:H»6n« 40 
[0 0 6 2 ] 
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[0 0 6 3 ] 
[0 0 6 4] 

m^WHxi/^ > h t K»w»cB€r«iA en* 

[0 0 6 5 ] 

*&wizj:&mm±)\'£rz\zmmz-D^T 3 oco^jg 
ffl^ss. £ir\ smmm* mmmz\zftmmmiz 

\zW7LZ>tlZ>fr£fcte U !7 ^- — V (r e f o rme r) 
KJ^TfPSnSo ^^Ti^^cfc^^ii^tlyX 
A S:«*&Tl)«;t) V\Z*9 J -)V<0£o 

Wj(***T*. Lrt*L,*rt«S, BfBHi^tt, Sffi, 

i* 0 cd 3 x h cd je*^ £ jt,*> t ^mmm t^-r^ 

£i**-C*&n. ASWJr, "rt*«Hoia*3X Mil 
kwSf:0 3 0h f M^4 0HW*5, Sflftlgfiici; <9 

yXfAWS^S^, «»-lr;PttrtJR«BB*«#aiA 
[0 0 6 6] 

£ (combined heat and power g 
e n e r a t ion) <D£ot£. Wife £ tlft WitimOlfzSb 

[0 0 6 7 ] 

j:o\z, ^wiz^zmm-tM** mmmt^oXDit 

Kfir? zttf-ez&o £fz* ;-)v\z&-3 
<yxfA0x^Mfg«, mm<Dmm<£ o feint 



( 12 ) 



JP 2004-500691 A 2004.1.8 



21 

[0 0 6 8] 

^T^o 10 

[0 0 6 9] 

mmmmwi s^n^r^^^yncD^iz^n^en 
<Dmm&£zsmmm<fcQm2 1 , 2 2^^ 8 ris^* 

^^»4^#fc^^r^T^^^(7)AP 3 2 20 

4 2 tZH-TZo 
[0 0 7 0] 

te^tf. ftmtDmittz^^Tm&znfzmM^jiT-ty 

[0 0 7 1 ] 30 

.5 4 \Hizmm 5itmm5 2t zmfa^K&^zmmz 
m&hu&vos 3 <D#i$\z&te\s^ftfimm<Di$ffi£m. 

^bm^®zm±iz*\\mTz>z t&mm\z-rz> 0 mm\z 

ffiL'bfegrHli. (microporous) T£> 0 , 
[0 0 7 2 ] 

mmznzmmn-tmiz&mzn&o 50 
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[0 0 7 3] 
[0 0 7 4] 

mtfi'i* a ft mbbt^ni $n§©T«s<» 6 <d n 

WarT*** (i!5 2) ^5»ISftfcMT*5, 
ifi^, ±»«<&«*5 2WU *att©lB»*5 6l:J: 
^T^arF»t«JK:IRST5«ffi (PS 5 1 b) ^b#« 

[0 0 7 5] 

*tl«R, ^©«ifi«, A/E/C/I/A/E/C/I 
/A/E • • '/CST»0, ££tw*5^T, AteBiS 

[0 0 7 6] 

6 ttoTWMT** : tiifeaTttftVi. J e 
ttttWttWKWUlT**. »A*frTtt, tt«ttAD9St 
5 5tt«BK©»*4li«fc0fe3X hMKSS***. i!5 
5®«l!HI«IBttir;Ht(B«lfil±'r-5. :o*l:, SB! 
5 5^0^T«»**«5^««f*lP»»*«5^©a 

[0 0 7 7 ] 

«SCW<c»«HT»***- iftW*c»«*nfc«/jN«i?LO 

o 

[0 0 7 8 ] 

«««fi^«l5 3C7)oitn(Z)^^]^PLT«^^«J:o{r/N 0 
4^^^tl^:#7L^C7)^^X^T ! $)^o ±«Effl 
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ms 1 b) fr6»i*nt^4. 

[0 0 7 9 ] 

*-*l8k :©*SIJA/E/C/S/A/E/C/S/ 
A/E • - -/CITSO, Cd^43^T, AIJBiT 

MHWTS*. ife^0 3HH-«UTjzli^fcJ:5H, M 10 
^ w 5 3 ft« ^ tt if % 6 £ H A lift* 

a*frTt4, ttflgtf ftnttK 5 5 tt«*«eD#tf;» J; 0 fe 

ntfttsft^o iisit^^n/cM-ftxD^t 20 
^ftt-en6**a*»i <d»* 5 2-vmntstiz^T* 

[0 0 8 0 ] 

o 

[0 0 8 1 ] 

*aa)#Ba#^H2^e>4(rB8«UT^fc» 30 
[0 0 8 2 ] 

n©*g*LlfJ. ift^i, »ffi5 1 fcmffi<&T«£ 
[0 0 8 3] 

[0 0 8 4] 50 
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ms35£zS6\z7jk2nrzmmmiz£>^T, m&m53& 

[0 0 8 5] 

it m 

lh*5J:tfatift (flow-through) OOp]^ — H 
[0 0 8 6] 

direct methanol) -fe;KZ)J&2R 
[0 0 8 7 ] 
[0 0 8 8 ] 

^7 (stack) t»flsatftAStl««»Ilt^6«l 

tfmwznrzo z<Dm&fc&f£K±iztemwznT^te 

[0 0 8 9] 

cmCO^-X^^X (p e r s p e x) WDg&# 
miTb^Co Igffite, PTFE/H>^7^ 
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[0 0 9 0] 

Jl&m^TMzffi&Ztlfz* 
[0 0 9 1 ] 

^>Alte, lM(DKOH(li§i^n/:CH3 OH ( 

-ma*****, f t >a* 3 tt^a^t*i^i»t««f 

T*S£T5 (bubbl ing) :^HJ:OSKn§ 

o 

[0 0 9 2] 

i^TSsn&c mk^xtz_'&. mifemoiiftm. m 
m&^zsmiiL (i and v) ^mtmzMmizmo 20 

[0 0 9 3 ] 
[0 0 9 4] 

1. ^ f* ^ - ^ 

1. 1 wmmm 

wmmm\z&^T. mm\t4cmm^nrz e mimmiz 

*5^T, tJH^KOHCMeOHm, -fe;i/2teK 
OHm^L,Tt;i/3^M^T^/: 0 ^2^K 30 
II*^TKOHt©MeOHtt«*Bd:L/Tftffl$n^ 

[0 0 9 5 ] 

— ifi(^«<D*§0*SKte, KOH^tfMeOHH O 

x<Dmmn^m^tifz 0 ^iicoiia^i 

t>OT»ofco CCD^t^> l&SKSfTSl'fcPTFE 40 

[0 0 9 6 ] 

^Lfcch:: 3* 0. 5 3 7VT^oL 
[0 0 9 7 ] 

i. 2 »2*»-t;m» 
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«T£;r<?:T»rK W-^U«*RtLTMeOH/ 
KOHSfL, «*ttftt»*t LTKOH^SLT^fc 

»*ffi«0. 0 0 1 AT*£o 
[0 0 9 8 ] 

i. 3 mm<nmmmk<D&m 

3^0t ^TCDKBH 1 M^KOHK 5 %MeOH^ 
^ ^M^^-v >/\* 3 KteSEfc-frfco fgl*ifc («rb^ 
mffi^^ffl) UMIIIl:4cm©(MSfl^. 
>0fS«JEEttO. 6 l^mHTtHBLfc. 
JS2*K«MHl:l. 5 cm<0|RBS:«flBLfc o -CD 

«JEE«1 5^JW±0i" 5 9 VJfttJL/tO. 5 3 7VW 

[0 0 9 9 ] 

tttfVttttftoMJt (*i^i**R3&^K2 co 3 e 

^n^mm^&m^mim^nrz^oizm^^^ - - 

[0100] 
1. 4 

m~$>7\Z&-z>T, 0. 104g©NaBH^tfT5 
1MCKOH, 3 0 0mltf««$nfc.»2tWB 

(Vopen circuit) H0. 874 
[0101] 

0. 5rmp (0. 0 3 2ml/s) £ 1 . Orpm 
(0. 0 6 4ml/s) t2«i:ao, -feJI^ScDS* 

[0102] 

fee i»tt6«W^7*i:A0, -eUTft^aoifijR 

us f - ct o t m m & m » r s c £ k o * ^ ^ 9 & m u x 

±^§1E^»^ l:»'>TS C d:^«$nfe. ITS 
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5 




0. 


3 0 3 


4 




0. 


4 5 5 


3 




0. 


6 16 


2 




0. 


8 12 


1 




0. 


3 5 0 ffiUfcft?) 



[0103] 

£Xt?ytrf)mmizmffi2tltzt%* 0. 4 7 6V0t 

-y>iHi^msw#bn, ^bTir;KDtttg^^oT^ 10 
fee ^(D^^co^. *m<D 3^<D±:)vj)mmzmffizn 

HO. 2 8 8Vt»ofc. 
[0 10 4] 

1. 5 s^s*»o**&iftttr*fc»©i»igu^ii 

EilliMeOH/KOHT»fc$n. tJl/2SKOH 
TSfe^nfLTt^3^TW^nfe 0 «rb^» 20 

[0105] 

Lfe (li9) e^:^L/: 0 
[0106] 

1. 6 82X^7^*1 30 
£©*«<BB«te, «»OiHia*J:«ct0i«l^aE**# 

[0107] 

19. 0 8gM 2 Ort*, 0. 3 2cm 3 s" 1 (DMM 
[0108] 

o »«3^, T^cD3"3C0ir;i/^a^Jtr^^$n. 5 r p 40 
SttO. 79V (ir;H) , 0. 83V^r/0. 83 

n*^m^jnsi!^nfet#, 1. 2 0 vcd^--^>ihi 
&«EEa*» s nfe o 3-3 o -tr ;p fimztm m \z mm 2 ntz 

t^. 1. 4 1 V0MlJErt*»<&n, 3>#— *>h?WS 
[0109] 

(^C3^c7)'tr;i/^^fe^J^S^L> 2 OW^Stft^ 50 
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I/mA 


1 


0.8 0 


16.4 


2 


0. 6 9 


18.7 


3 


0. 70 


18. B 




0. 7 5 6 6 


2 0.3 



[0 110] 

7 5 VT&ofco -€-©i€?0>««£lJl 3. 4mAT*-3 

«n s ttflsu n ffft r -5 ^ -rn^ © -tr >v \z =t 

[0111] 
[0112] 

2. 3fe » & * © '* «f 
2. 1 

^t>/UilCH 3 OH/KOH^, ft>A2CKO 
H£r, -?-LT^^>A*3trSm^tS l #Rgir;i/t'OV^T 

(B«*PWfc/£tt (polarisation) 
9 C^to 
[0113] 

J —MZ~D ^Ty&^fzJ: O \Z) \Zbfrfrte _tfE<£> 
- -Ttefc^ B^K*«-fe;i^S 

ft^tJI/ (0. 35^htl. 8 6mA/cm 2 , 
fcf-*«;tr=8. 4mW) «fc 0 fcfifffcff WrT^o 

<B»*©Btt (0. 2 1) ctOfeK^Stt (0, 2 5) 
[cfcoa^^ttlttWMIEftW^-K (dlff 
usionlirnited load mode) ^X9Y(D 

i^nfettSEat^Ta*^- KTf^srr^ £ tick o 
#««<0ffittffis«autttrr * £ £ c: £ £ 

[0 114] 

2. 2 Ht«fflNi<Z)3&£: 
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[0115] 

Mta, C(0a**l«^*fc*fc««|ID©IBIBt4 cm 

5mml:85l/ftI&S««l'(CH3 OH/ 10 
KOH/O2 ) -t^SrffifflLTfffcnfco ^CD^Stiia 

6 c^$nt^5 e 

[0 116] 

J8 < CI cb \Z , lirirpffi$:4 0mm^bl. 5mmC/h 

BWjRTtt, -tr^bOm^ffl*«»tPp1fe#ffi (t im 
e-depemdent way) T^£*i£T Lfco 
[0 117] 

»/MBK©»*©«Hfri, tt*-t;K7)tt«^««Hl»«[ 20 
[0118] 

TSeWttStS ^ t l:KH^*5. (cont 
r i b u t i o n) Sfc^ffi^cOK 2 CO3 (DJ£]5E ( 

* ^ y - ^ t « « © m £ © s « ^ w t » * «t 0 

gSWT$.^)^T^^) 0 30 
[0119] 

^^/-MNa BH 4 JR»t5S«L/. 7MU»SI 

tjE*ba^i»#©*ifctt, k 2 co 3 o^ja^ccoa 

[0 12 0] 

©tt»***«©IHHT*t>fc - dt^SEMLfco 40 
[0121] 

2. 3 KBft-feJKO/haiX^y^ 

1. SmmCDmtSOJ&mJJTsfy h/X^-it (R» 

[0 12 2] 50 
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2. 3. i «*»»«*cfc^S«:«I«« 

0. 0 3 2 cm 3 /&tX^7^^Sn^, 0. 01^6 

Jl^/dm 3 ©lg©NaBH 4 LTffflt £ t 

[0123] 

*-7>®&ftmte. «^^BBisH5*iio ratine 

JS (direct background react i 
on) **##^3B*Sn-€"5T*SCt*tt*l/fc. - 

[0 12 4] 

[0125] 
[0126] 

2. 3. i i flf«»»ff"*i«R««8lE* 
J:9B5^ (5X) mm. (0. 0 5M) ^Jz^^^iS^ 
(10X) jfil (0. 3 2cm 3 /#) TNaBH.i 

£/£fc:ttl8LT (0. 2 9*Jl/hT0. 74mA/cm 
2 ; 2 0WgtaTOl^j=2. 5 8mW) , ^tUZitm 

LT£vm<tez>ntimJi <o. 7o^hti. 5 8 

mA/cm 2 ; 2 0WStfLTC0m^= 1 3. 2mW) ^ 

o 

[0127] 

2. 3. i i i HLmx?y9&fte 

5 — t^* ^ * {7 <»-t)v%:W& Lfz&mm/mmm*- 

KTffif LT, fl^(0-lr;KDttffiS36^J (multip 
1 e) ««g-tr;p^it«^fco x^^^^**co3oo-tr 

[0128] 
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UWZ&^T, 2OW0ftg / \M$tl/:t)MI^0 



32 









1 


0. 60 


16.4 


2 


0. 6 9 


18.7 


3 


0. 7 0 


18.9 




0. 7 6 5 6 


20. 3 



[0129] 

ci;0fi«W^«M^Jttffi^tt«"r-5i:, (-fe;!/ 
3) ©*JBEtt, t;K©ttRft«S4 OWfci^tCt 
l:±0±#Sn5. 0. 7 5V (M^J(C^^n^30 

^"©JB**i;Stt«t«l 3. 4mAT*ofeo £fz. & 

[0130] 30 

2.3. i v W.&tt$ZtH7>*yPfEm 

[0131] 



■fc * 




1 <«™ 


0. 79 


2 


0. 8 3 


a 


0. 8 3 




1.5 7 



[0132] 

[i^ffi<Dffim&fftw] 

[0 1] «*©J8»-fc;V©«iCM*:HT*§. 

[0 2] *%W<omi<DmffiMlZJ:Z>±:)l$:7s*yt7L 

[0 3] fi^J^»jKLfcX^!y^$nfcir;UO«^W* 

[04] ^ji:»«Lftx^ y ^ snfctwsiamft 
[05] *mw<Dmi<D$£Mm\zj:z>7,?yp2tirc± 
tmnrnzw-ftizmmzn^LTmrnzmmznT^z 

[06] *5£W<Dm2 (DnffiMlZJz&X? y ? 2tltc± 

tmnmz¥mzmwzn*\sTmm&£zsM&\\z&wi 

[0 7] 4 cmiB^njtil^f n^O 

[0 8] mm2fttz&m&m^zmm±)vtiti&i,fzn 

[09] RttofcMDBHTOtttB^fttST^ny h 

[010] s-D^mmLmm^m-r^^u h^-r^cox 

■ [01 1] 0 7(DX^^^<D^P H 1fC*fT^)5g^^^7 P 
[0 12] a*0«Rt;^*58Wi:«J;oTi«$nft 

[fHftf)is9I] 

1 0 mM±)v 1 1 

1 2 'l^ffi 1 3 

2.1 MCjKftgffi 2 2 

3 1 (»b?wo) ap 32 mm 

<D) AP 

4 2 mmm<») mp 
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[88] 
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VAf 
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0.1- 
0 



0.01 0.02 0.03 0.04 0.05 0.08 
WnA 

■4- KOH/MeOH.KOH^S 
♦ K0WM8OH(x2).S« 
^ KOH.MeOH(x3) 




0.006 



0.01 0.015 0.02 
l/A 

MeOHttOH.KOH.KOH/ME 
Me0H/K0H(x2).K0H/Eft 



KDH/MeOHx3 



10 



1/mA 



20 



30 



1 0] 
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0.9- 

0.8- 
0.7- 
0.6- 

vw o.5- 
a4- 

03- 

0.2- 

0.1- 
0- 




11] 



— I — 
10 



— I — 
15 
1/mA 



20 



— r- 
25 



— i 
30 




[B12] 



0.7 
0.6 
0.5- 
0.4- 
V/V 05- 
0.2- 
0.1- 
0- 



* ft D a i 



10 



lAnA 



— i — 
20 



30 



4- far@4cm -o- rawl.Smm 
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